Supporting Materials and Methods
Fertilization and irrigation events. In the winter wheat and summer maize seasons, N fertilizer (urea, 46% N) was applied at the ratio of 9:11 (wheat: maize), and details was shown in Table   1 . Potassium sulfate (52% K 2 O) was applied as basal fertilizers at 118.3 kg K 2 O ha −1 for wheat and 84.7 kg K 2 O ha −1 for maize, and super phosphate (16% P 2 O 5 ) was applied as basal fertilizers at 84.7 kg P 2 O 5 ha −1 for wheat and 189 kg P 2 O 5 ha −1 for maize. For drip fertigations, the proportion of fertilizer-N in total fertilizer N at each growth stage was 0% (basal), 15% (tillering), 20% (jointing), 25% (booting), 25% (flowering), and 15% (grain filling) during the wheat season, and 0% (basal), 15% (jointing), 15% (small bell), 20% (large bell), 20% (tasseling), 20% (grain filling), and 10% (ripening) during the maize season.
Conventional irrigation treatments (FN600 and FN0) were flood irrigated depending on climatic conditions. For the drip irrigation treatments of DN600, DN420, and DN0, fields were irrigated by a surface drip irrigation system consisting of 12 pressure-compensated drip irrigation lines for wheat and 8 for maize per plot (one drip irrigation line for each line of wheat/maize), located on the soil surface. Pressure-compensating emitters were spaced 30 cm apart and provided water at a rate of 0.15 L h −1 . One fertilizer tank, sand filter, screen filter 3 and pressure gauge were contained in a fertigation plot. This system met the requirements of separated irrigation and fertilization with a total pressure in 0.3 Mpa in each district. The amount of drip water was calculated using Eq. (1) 1 :
where, H=depth of soil layer for calculating irrigation water (0-40 cm), cm; θ fc =field water holding capacity; and θ 0 =moisture content of soil layer (0-40 cm), %. The lowest irrigation limit in the current study was 85% of field water holding capacity. Note: FN600: local farmers' average level of N fertilizer application and flood irrigation; DN600:
conventional level of N fertilizer application and drip fertigation; DN420: optimal level of N fertilizer application and drip fertigation 6 www.grain.gov.cn); f FN600: local farmers' average level of N fertilizer application and flood irrigation; DN600:
conventional level of N fertilizer application and drip fertigation; DN420: optimal level of N fertilizer application and drip fertigation; DN0: no N fertilizer applied and drip irrigation; and FN0: no N fertilizer applied and flood irrigation; g The same letter in the same column denotes no significant difference in different treatments by LSD (P<0.05).
